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Figure 1. Lactic acid (g/!) and Reducing sugar (%) in 2 liters flask and fermenter by Lactobacillus casei
ATCC10863 at 37°¢
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ABSTRACT

Lactic acid production from whey by Lactobacillus casei ATCC10863was studied. It |

was found that whey supplemented with 0.5% yeast extract , 1% peptone , 2% CaCO, and
mineral salt which contained 0.25 g/l K,HPO, , 0.03 g/l MnSO, and 0.1 g/ MgSQO, ,was the
optimal medium for lactic acid production. The optimal condition for lactic acid production was
stationary,37°C and pH 6.5.The maximum lactic acid production in 2 liter flasks was 5.49 g/l at 48
hours,Yield ¢, was 0.145 g/g and the lactic acid productivity was 0.046 g/t.h. Batch fermentation was
conducted in 2 liters fermentor at 37°C agitation rate of 100 rpm and pH6.5,maximum lactic acid
concentration was 7.26 g/t at 48 hours,Yield . was 0.187 g/g and the lactic acid productivity was

0.061 g/l.h.
Key Words: lactic acid, whey, Lactobacillus casei

S Choojun: kesukiai@kmitl.ac.th

manddnenidsegnd anginenmanf anfumaluladinszeemndidrqgummeatanseis
Department of Applied Biology, Faculty of Science. King Mongkut 's Institute of Technology Ladkrabang.
Chalongkrung Road, Ladkrabang District Bangkok 10520, Thailand



At

nanuandin Rentiituingde iluewnsiidarusnituiannisgravnsmensnnmg
nanuanfnfiad il e niusailuinidaadiunduuas razasems dogAuANANLITun Az
ﬁmmij mMafiuzasams datleiuninaiyreduidiazninensesataf doaiaiutls=dninmaes
ma‘ﬂfmﬁ’um?ﬁuLmrﬂfmﬂﬁ_lﬂ;\iﬁ'nwmmﬁwmuﬁmﬁm«ﬁmmwifm fludfus (FAnns.2546) uananninan
uanﬁnﬁ’qﬁﬂ‘lﬂﬂizqnm"muqmmumm%'uq Kl qamnsn@ane iwifeants ngriost wieedhenuas
gaamnsTmimasinluglramanafinfiaunsadetaanginnadanm (iodegradable plastics)
(Fitzpatrick. 2003) namuanAnaunsaLdfianszuaunemaniitaznssuaummndanm lunnsuin
neauanfiniaednmaanfithdzilA Wanageuaziangeenntuges nain L3 iidasann
uaARR NNz andazunsauaninuay (DL - Lactic) #aunsuannsauanAnnwdnnm
umnhafuiduminfugusnmiwauanitidazaglug D - Lacic 1ifa L Lactic Tuatfutiazas
AR (<adam et al.. 2006)

wdifundnuanaaglfarnTnougpamnssiveuds dada WRndyrmdndaendan ul
p . A o 7 v v o
wdawsaian i lfiindsslandifidaswnlundilssnaudadmiauaning n Tsfufiazansld
Afdunazuisnpine - Aumuzudnisiuduasiiiulunimannrauanin (Roukas. 1998)
o [ a0 M o a 1 a a =
mguszasizasmidseiifednmnevilssnetsasamnsfivnzgudanisannmuaniinuazi faudey
Usstninwlunisdnnsnuaniininenlia Lactobacillus casei TISTR 1341 lusziunanarfaunn 2 ang

naziawdinmunm 2 ang Inalfndiduduamm

atnsaluasdBns .

1.msAnuasAdsznatnamimsegasang o Mumnzaudanisiasuaznisadansa  wanfin

wiFerigneag 9 gms Linms 350 Radanslunmaduun 500 fadans USudiied 65 (- 1)
Fuhidatatas 5 aduawnmi 9 gnz Tmmaaas 3 4 ﬁﬂ'lﬂﬂuﬁqfumﬁ 37 avAuTaidua s
winfiannzis Lﬁuﬁmﬁnvmq 6 Hal 1uioan 120 Bl Andinflies Az wineed
whifneABaae A.O.AC 2000 Wiunnunsauanininewise High Performance Liquid Column (HPLC)
@nmzitlunsiessinmuaniin Usznasdrenedi ; Inersi C8 - 3 airdawdt : Twuna@aunaginn
tilieffien 3 mmdidiu 20 RaRTuans dmmnasiue - 1 Dadanmianiuasitemmanay : wiag UV
visible A1MENIARL 210 W Tumms Juazlunaiemauan tagmna@aeas Dobois. 1956 TheaaLLMS
ALY Completely randomized design (CRD) Aimszidiayadaaiilsunsupanitamas SPSS nafdu

1 A o =Y
11 nBauifeueferacdh ulsidnmTneRa Duncans New Multiple Range Test (DMRT)



w
grrannIvia 9 qesisenaudion

gnseung el ansaodiael | Wil | shonauaning | W59
Qmﬁ’] 1 - + + + +
zgmﬁ 2 + + - + : +
qmﬁ 3 + T + + ‘ +
Qmﬁ 4 + + + - +
Qmﬁ‘l 5 + + o+ + -
qnifl 6 + - - + +
qr 7 + . - - +
i 8 + i ; + -
qmﬁ 9 + - - - -

flan : Aaudasann Roukas and Kotzekidou (1998), Fu and Mathew (1999), Fitzpatrick et al.
| (2001) , Nancib et al. (2005) uaz Idris and Suzana (2006)
L E TR I P VT AR Y - urAEi TidN
mﬁﬂiznﬂuqmmﬁmﬁf‘]ﬁﬁ amariiarFaens 05,Lhbudena: 15 iwnauaninaienas 50
uazuiswLszneudoebinwadelelnnameans 025 nfisiedns wnmiladamn 0.03 niustedns, wni@en
Faien lnzlawmam 0.1 niiwiefng e Wit BiaBnns 1 Ans

1 d 1
2. MsANEIAMATFN P RATANARNI AT URATM TRAANTARANAN
o
2.1 nmsAnsanNEIsaulinansas

Rengmeannsfiutnzaniidaanmmasasdat AnspaasBareufivanzanlaaiulsannada
rau flanasilauasinautasey 50, 70, 100, 150 uaz 200 rausiewnil ianasmaaesingldaninznis
viin Anszvinanmmesesuasiinmsidayanwadfidwidaafuda 1.

2.2 meAnmamugifunizas

Rangarannsivnzaniidannmaaedal Ansguunifvmnzaniag il sgnngi
qaungiiviad 35 37 40 Uaz 42 avAngadsauszaniazifainnimasedia 2.1 Banamaaedagld
anmznanin AirmsiNanmmaaeasirmsideyanwaifdunaaiude 1.

3. Anmnisudnnsauaninuadida Lactobacilus casei ATCC10863 Taannsusinszduanar
1WA 2 FnsuaEmsuinsEAutIndinauIn 2 Ans
3.1 mendansauaninssiusiaradaunn 2 fns
Rangasamnsiivnzanitlifannamaasde 1 wninamdansauanin TnelEnnmmdin
sedvlanafanmmatnuunzlasl wanafunn 2 dns tnnsewnrfagas 70 Ruide¥euas 5
il luanezitléannmaaasda 2.1 quungiildainamassde 22 finnziiammaned
uenfude 1 Anmsiuanimesansinnafayanaifidudeiude 1.0 BeudiuAinfees

e 1 d -
fusPAnnTneds T - test




guinnemyanan wIisveNIn mIAnIIR

3.2 msudansauanfninelddaninaun 2 Ans

L?\"‘anqmm’lm?ﬁmmmuﬁqmﬁ‘lé’mnn'lmmamﬁ'a 1 wwinswannsauanin Tneldnsminle
fanTnanmmasiniuungaedaninann 2 ans umsemnsuasidadudanfuta 3.1 ANLIAN
qrauniiitFannmmnaasda 2.2 nautaelininludine 100 sausieunil (Gao et al. 2006) hiffawiuainia
AnmzinanmesentuiReiude 13mssianmesssuasdinmzidayaneatifiduiaatude 1.
nReuiftensniadsrainuliidnmingds T - test

HaNsNARAIUAZI TS

1. namsAnmasAdssnauaasarmsgesiing 9 Amansaudanisiedyuasmsadansauanin

el Lactobacillus casei ATCC10863 uawns 9 4MT WL AWIORARNIAUANAN
Vigugawini 1.62 niwiedne Aol 48 Tupwnagenil 4 gundnensges? 1, 5, 6, 8 uaz 9 el
Wedndty wigarinamnsgmedl 2, 3 uaz 7 ediihiddy dqumm‘?tyLﬁufm'a\u%mﬁﬂmqnmﬁﬁuﬁn
wadukasnU luawnsgae * 4 azgundtemmngeretheiifidndty  Tuansiiunashnaiiedi
wieewnsgasil 4 Sevinndraunageit 2,3,5,6,7, 8 iaz 9 aeuiitidndry wiiiArdnndhanagaail 1
tidbifid Aty dovAnien wudd mm?qmﬁ 4 upnoinfivetiwiildaAtyiiamnmngms Fapnaadl 1
Table1. Effect of 9 mediums on lactic acid concentration (g/) ,dry cell mass (g/f).reducing sugar (%)

and pH by Lactobacillus casei ATCC10863 at 37°%, stationary for 48 h.

Medium | Lactic acid | Dry cell mass | Reducing sugar (%) | pH
(1)) am
1 1.15¢ 043" 48.97 483°
2 1.75 % 589" 68.68 ° 464°
3 1.72% 521° 70.16 ¢ 46°
4 8P § 6.08 ° 46.25° 45°
5 1.55° 201" 73.21° 4.72°
6 167 ° 498° 74.26° 469°
7 1.74 % 5.38° 49.38 ° 4.62°
8 1.46° 121" 77.94° 469°
9 153° 1.84° 50.17° 47°

Value with different letters are significantly different (p<0.05)
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Table2. Effect of rotation on lactic acid concentration (g/).dry cell maés (gM).reducing sugar (%) and pH by

Lactobacillus casei ATCC10863 at 37°c. 48 h.

Rotation | Lactic acid ! Dry cell mass | Reducing sugar (%) | pH
(rpm) @/ @m
stationary | 1.77° 124" 46.83 ° 455°
50 1.62° 2.15° 47.28 ° 460°
70 165" 279" 48,59 ° 462°
100 1.49 % 294° 52.41° 463%
150 143 ° 3.24° 56.35 " 463°%
200 1.16 ° 3.48° 62.48 ° 466 °

Value with different letters are significantly different (p<0.05)

annanmaaaddediy wandWitiudn Lactobacillus casel ATCC10863 & wNTONAANIALANAN
”lo']’zgqﬁam'):ﬁqLm:a'\mmr«ﬁryLﬁu‘[m‘lﬁ’]’ﬁﬁﬁm?mti'\ﬁmﬁuﬁ'wﬂwi'm mamasadlisanrdasiums
VMABNIEN Arasaratnam et al. (1996) AnmARNIA uanAnanniagaeiia Lactobaoilus delbruecki
amaztludnsauanAni@n Fin nigeth 41 n¥usiadns

-]
2.2 uanisAnauu)ANLRINEAY
1) < - . 1 o o 1 = A y A 1
WU amnsaEARnIRuanAnlfgaganingL 1.76 nfusiedng idalin 48 7 37 avrniraded gandn

<y 1 o o =3 aa ‘J 1 'O’ Qs o
qunilties 35, 40 uaz 42 svniaies atihidty doumnadydutmesdadagnndnivined
whiazwudn qruugil 37 evrigaiden azgendngaugivied 35, 40 uar 42 awnaaidus etwililudAny

o Y a o - o - .
urneimBunanhmeaiiefivdegamnl 37 awaaidus  davviandigamgl 35 eswnadua



as [ ]

et ity wikndigomgiivies 40 evrnaadna uas 42 avrnaides asiliuddty doudaiien
i Aiqamgil 40 uex 42 W usnsinaTuetnaidifd Ay wlimnsaiignuniites 35 uaz 37 ewnmaden
] = o o o a‘
agiidAy Aammen 3
Table3. Effect of temperature on lactic acid (g/1),dry cell mass (g/l).reducing sugar (%) and pH by
Lactobacillus casei ATCC10863 at stationary, 48 h.

" Temperature Lactic acid | Dry cell mass | Reducing sugar (%) | pH
Cc) 1) @M
temperature room |  1.63° 1.04° 54.35° 461%
35 164° 1.08° 51.67° 459"
37 176 ° 197° 49.58 ° 454°
40 140° 0.92 ¢ 66 ° 4.64°
42 1.36° 0.86 ° 67.58 ° 464°

Value with different letters are significantly different (p<0.05)
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Table 4. p-value of lactic acid production in 2 liters flask and fermenter at 48 h. By T-test method

Lactic acid | Yield,,, | Productivity | Reducing sugar (%)
(an (9/9) (g/.h)
flasks 549 0.145 0.114 12.95
fermenter 7.26 0.187 0.151 11.79
p-value 0.000 0.000 0.000 0.000
p-value < 0.01 = Value with different letters are significantly different (p<0.01)

0.01 < p-value<0.05 = Value with different letters are significantly different {p<0.05)

p —value > 0.05 = no signal
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Figure 1. Lactic acid (g/1) and Reducing sugar (%) in 2 liters flask and fermenter by Lactobacillus casei
ATCC10863 at 37°c
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